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(57) [gift] 

4*5r< i: 1 1 o££tfflilD£3ttSS« 1 1 ±.lz-)-S* 

->vi 4&r*-*iMHMtiRi szffit. w&j*-)v 
wmm^a^xm2<omm^L. stc ( i > wm&m 

*\ ( i i ) iES&2<7)ttg#gEmoHSJ: 9*> 
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.13 



,16 <CMl 
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1 

imm } *m*. -?y#y. ft. 
mmmtzixmL. K-omm^^Jsmmiza^ 

WU Mfc ( i ) HMKflJBW&tQHKSBBlcS 
frBaottS*****. ±MZ ( i i ) W&2<r>m& 10 
ft. 

vmm* i a^fws i T*>sis*« i xa 2 iz 
[sr£J35] mg&mtf. a s . a u . pt. Pd, 

Ir, Rh. Os&t^Ru*»A,Stfn&^<fct>10 20 

x$>&mm 1 Ea&^vfitiift. 

imw ) mi-s trt^sr^tfts^fl 1 

i atfis 2 ogog** lt \^mm i ms^y fiat 
ft. 

im$m] mm^sMmTS>msm8sm<oi- 30 
yfltsift. 

10] mm 1 <o^ig±w-y 

fc&££friS^8iIf^yi?|&ft. 

imm in issfs 1 ^«#nas¥*ft»«T\ s 
m2cr>mmpwmBim®T$>hm£m£ttti 0 

[IS^JH 12] jgE^l ^«*^Stt<0«^C. MS 
2<^S*%8tt<0SJ^C*Sif*Jl8^{il 0138 

[ft^Jii 3] mmi<m®tpmtmm'hm* 40 
jsi 2§m<7)i-simfr. 

imm 1 4 1 m^immfinw^mimaix'&z 

fS^13SK<0^yfil3tft. 
[f9^«15] Mrtfc&^ttftT&SfSrS3f7afc 
JilOgSfcO-fyfiSStft. 

ft-c&sfsfcfcjsi 5S®^/<8jt«c. 
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&£l!^l 7lEi&c^yfitj£ft. 

[itsja 1 9 ] mmmm±<7)i-s *-tutfmm 

rta-r«.ii^7, 1 1*^1 3£§m<r)-rsim 
ft. 

lif^S2 0] K*y*-ArtfciWfc7;i<$"*-0»« 

Jil0fcIB©<O->-yfi§jift. 
[ff£JI2 1 ] K^y*^rtfc-ag#K£fi#liifc: 

«7 4fc« 1 0CIBK^y|8J&«c. 
[MS82 2] 19»^na¥«flclSBOfltH»« 

S*HWI*1Bfctt£l/0*4ll#«l7. Ilifclil4 
[H^H 2 3 ] fg*JB 1-17 OMtuS^ga^y 
[ft*JS2 4] *mft. %&m. ^yff>. ft. =»A 

*> iofr*tt*ffi****aHK±fc"*v*-*«rr* 
«a««iBfc4TJGiu £oijMMJt*6iie& 

VYCj|li0tt3**U £fciO«£IB£*>VvtS320 

Mss^iBtssiTost^m 1 mmamm2<r> 
2<nmtfm. 1 obsj: 0 < . Hfcit^y*- 

mm2 5 ] -7yify. ft. a^N* 

h . - -/ itm mm*-xyfrL>W£.tih>}?+£ < t 

^wmmmiztz-mmL. s^mmstimmmtza 
»xmw*8&*u msmmizti^xm2cDW& 

is^ffitcss i-c^ratrSES 1 <r)mmxm&2 omm 

S& 1 WKS J: 0 v v^fiBSttcoS^frffi-C&o 

i ) iP»Hc. fi^S. v^y. ft. ^ y^r 
)VMm*-Xytr>t>m:ixh'M*i:< 1 1 loSr^tr 

ii ) KT*5--!rAt*trK*l»aiMW6J»** 

L. KIS i i ) *^^<ktgcE$:^» LoolggSStffc 



(3 

3 

m>9 5%)&Tt%^tit%tzfflmfczw±-t&wm 

mtrf y*-)Mm&t%zw&*m.vhwm2 9 
iwmm3 1 ] wcm i i ) <^(c. mr^^^y 

*-;^p^iH8Srffli«itfieS:#r&iS*fl2 5 ESS 

iwmm 2 1 rtfii*)^i«>)i*?rm*t:«k off & a 

■?himtt-thm$k3 2micr>i-ymmmmm 
m. 

[0001] 

x. WMHMsVlh-, A-f si-fey^. StSt**^ 
Oftr' <4 x % ftftr'U X . 7 * h - y ? t'-W X , 

[0002] 
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Wb!ti)>e>. W&tiMftt LX. 1 0 Q1-/*-9 ( n 

m) ^ms&imztthtm a-simm <mtt 
nmt-yx^t. 

[0003] i-ymmtfrm&mt ixa. *rt t 
if. 7* hyy*'?? mmm%. xti 

[0 004] Z<?)£5%Mmr)\2t>*iz. 

ziiz>mmzmmLx$im&i-s®mbzmmLi o t 

immtxixit. mwm;$:±.£bz>%mTim 
^mm^imx-^^m^httzib. §><m\%ffft 

b£\fR. C. Furneaux. W. R. Rigby 
& A. P. Dav i dson "NATURE" Vo 
l. 337 P147 ( 1989) ^#88) . 

10 00 5] AimmmMmtpxftm&fct&k. 
mMm&wm&L £ *u> . ms ( a ) «a i m 1 
mmfoLxmm&zw&mmtms 2«l 
x^h-t/mm^mnm^x'h o . 03 ( b > aw 

i.tf^*a«3 3±tUgjSL^A 1 }?jg3 4c0iSffl$: 
E^fcLT£ft®Ol©£§HtJ?3 2Sr»«L^y«l 
itfrcoHW&BrBiia-CfcS . 03 ( a ) mf < b ) iZypL 

1 0 0 n m<0®6T8S^f3:ntt«W?L ( + / #- 
/I/) 3 5**. SCI Onm-HRl 0 0 nm<?)Sfi2RT¥ 

tftS. d<9Htt#W-/*-/U3 5te. gv^rx^ 

0>^y*-/P3 5<75i:g2r:fc<J:tf|gj!2R«i. 

mm&X'bZ,. ^tl©®gKbIg3 2i:Al«S3 1^ 
MiA l K3 4 fctoiatcli. u r« (8ft A l «DJI ) 
3 6*J#ftLTV^. 

[0006] ^wnffiigftt j: ztsEMimemmm: 
mm^mkizms Lxztvz.xm>*%ftm&w>-hixx 

zimwrnifflmztix^h <&m®&vm 3 1 . 

493(1 996) ) . 



5 

[00 0 7] bZbX. 5tfcS^^f«IIlI8»£J: 

imL#$>h. it:, znh^mxa. hrk. *bs 

[00 08] bZ*>Xm3 (a) AXf (b) fcipLfc-f 

ymmmi. a i « (S) ^ffitBRt^Tv^^. -e 
&->fi:zttmfL>tiz>. *?>imx. isx-ium 

[ o o o 9 1 it:. ®wkimvffim%im¥mmz 
*tz%mt& z t & t . *mto. muz 
s imsi±.^mt(mB&-t?>m^m£tit. s i 

w&z*imizi. zbtzmmfmsmfzzbimwx 

[ o o i o ] s i fflsubfc-jv x-juzftthm&m. 
mtrntiLLtzmtLx. ^¥7-272651^4^ 

izii. 5frf S i fflSLhtA 1 mZB&L. Zff)A 1 |g£ 

mzip£t&j<vTm£mkL. m&Ltis i gists 
i t^^Mmmmrj^jm <a u , pt, Pd. 

Ni, Ag.Cu) £»j£U VLSfctctOSitttt 
vvrii. (mi) SrS i^SiTSii^-frS 

^fc. a i m&KifiiSHb&s ^y*-/ns^A'jr- 

l§^Hb»7^Si««fc*f|fi]mffi2:^a^»-C 

8mtxm*ximti>*mimfe>tix^?>. 

[00 11] 

#§PFP7- 2 7 2 6 51 ^8fcSK*>liffifcPILT. 

^^SL^tts-c. a i mmeittizkumtzm 
rnvhiztmrnttz. w*>-t-s*-wm&if> 

hmUfty^Ztf&t&tiib. K^SmtzbtoXib- 
hZtliSmThit:. ZOW&liWbfrXft^tf. A 
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Ml. Sicrm^*mi'g<Mmm.lXLiot: 
tbTt>Z>b%i.t>til. ZlX. mS±<0-&izt5\*X 

a. 'vjT-mznttii-sft-frzmf&x'Zz&sv 
gh>w). zwojT-mmixuzfiok. msiz 

ffiji. it:Z1x?ix<r>-FJ*-)\,XB 

m*®m&t<mftm&iztt 

[0012] * fc*S^£ti£*iaT<^litt>»S>. C 
u. Zn. Au. Pt. Pd. Ni, Fe. Co&XfW 
frt>M&tiZ>'J?%< b 1 lo<07c£££trgmtt3lBii£ 

Ml. Zer&iz&TI-hm&M.lHlXts'). *<DSt* 

20 m®izmm&{m8iZi¥±-ttitt. mrnmnzix-m 

mit:1-S*-fr$®lt:l®mttMt:1%t>tiZ>bcDta 

t^x®iit&i-s*->M*MmmmmiziTm 
mtx\,*j:^i>(?>tfm%M8&zti. -rj-fc-twrn®. 
m--mzt5^x+ftx%< . «t v-mmMtf-mx- 
b&zbim&ix^h. 

[0013] *mte±MLt:£ ozmmmxizm* 

RVzcoi-smmft&m^tiT'V x&tm 
-rizbizhh. 

[ooi4] it&miomiomte. *m&. *^ 

[0015] itt%WM.<7>&mt. XOZKOW? 

tj>£. iti^mcomzmcosmt. -mm^m 
m : ?mizimizm^®h*-#>i-si-2.-7'T'V 
x%®m&<wkt&um&m-r&j!uzh&. 

[0016] 

z>zbcoxz&*mico~mmmzmh2>i';ffim& 



(5) 

7 

tveoffitzim 1 OSg&tfSi§S2<0SgJ: 9 

Egcossa^w-r s *\ am 2 (om&ffwm i waej: 

[0 0 17] NfeHHfcL #^R. 

>\ ft. --»*-*.«atf*-#y36»t»r 10 

kT. »ttra£Ht(=«^^y*wW^S*ifcl» 

[0 0 18] ZLXZff)£o%lTteVftt>tl&1-S*- 20 

<va&im i i o *>** v>k v w fc^awpsrjgtt 

&3 £ k (ci ^Tllgt^^i&^TiSilllte^-ytt 
KJgJfcTSik £t:fi,mt{m$:-?x? b L 

mmmizmbxsm^^-^y^m-t^btpx^ 

^^®kO|^Ji#:G:«ivWg^£JRS 5 tTB* L 

^mmx-hh. 

[0019] H)t±iB<oa»?ra^r h £ t or* 

ttmmmffi£ii^xm2(r>w&ttL. ^wa-s 
*-Mm&w&wmmfrbmmm\z¥.h3.x'<7) 40 

1,z!^LX^h*-X>+S1-2.-7Zlft&LX^h J t- 

jwm.fr. wmizitmthm&hh'm. mum 
tBksmsk <m^%m mmt h^mmix » h ^ 

k?r1#ak-rStcOTS>l.. 
[0 0 2 0] Mtma^BW^asE^SdkOT* h& 

-?yfl>. ft. ^^.Si&tf;* 50 
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S«;:i5VvT:ffS2cOttg£?rU sgfcS^y*->HS 

1 <oasx^i^2coagj: 0 fe^^agoasa^w 

i^20ttg#i^l<9ggJ: l ?t,*£vW-y 

i) ft. 

ii) mT)V$-VJ*Z^m:WiW&fc?hJMtt 
U ttXgii) #IB&£fl^S£ &*fl L^&WS&A 
fPStW StlQffiSHMa^SSfii^ffiTLfck^tcS 

[0021]**:. ^^^y<8it^ftfitrs^k 

[0022] 5gfciJtJS<DBW£jIl£f kOT^ 

1 ££if|g£Jgj£t6Ig ; SiA 1 £-&tfK£. £KJP 
£bt:')®W&tt.LXi-S*-fr£1i-t&®mtm : $: 

^.-r^^Mi^h^Mi^b ^ k &mkb-r& to 

[0023] 

Hlt4*f&BHo-SIM^tWi)l»^yi8Jift 

mmrnx-hz. hi. 2tct>v^T. 1 i«^fts 
«u i3tiHfiag<hK. i4{±^aag?fusi 3^^- 
(mn) x'hh. znmmntA iki 3 
r;P5^9AkS^i&±jatiJ-kL. ^a<oP3tt«o 

(«BL) 14£WLTV>S. *LT-*-y*- 
;H4li, ^fl^oaffifciJBrfitttESL. 

TV^S. ^fc^-y*-;H4JimWkKl 30ftffia» 
^ T-Sii L. fio(©gg?-fkKl 30 
«Blt*JV^TJBl«>Sa ( 2 r ) £WU ¥@«««1 
10«fflti>^T^20a:g (2 r" ) Sr^TL. ^LT 

ag* 5 ^ 1 oagawx?B2oag x *> ^uo. 1 6 

^-yK0SS2 r«anm~gtl OOnm, |§I@2R(i 
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m. 1 0 n m~& 1 0 0 n mggT t> h . 

[0024] -rsffi&twmmum 

t&XZh. -E-LTI§SiHkWf?jt<oa3ci:^:S. Al 
^m&ttMSL<7>m.<7)7a7T4fr$:&Z>&Ui. A 

%mmtit<m^zcvttig!£i t s e y^-A^m&i 

t%<mM&&ixL£?ztm<ztij { x£z>. 
[0025] zz-cm6 \mws&3iw<n--mz^'m 
mtz't>&. 6 0ttmiarc&o. 6mtsB 

"3 -f-OSffitCA 1 K6 7 0 . UfHilSB*^*' 
-6 8£gg£*lTfc9. 6 3««SI@. 

6 2«Pt«cO*y-H, 6 5Jil©flffitffcm 

V**. 1£R61 (¥sSttgl£l 1±£A1|8) fcitf;* 
V-F 6 2(4. MiSWcfifcJ: 9^£-£Ktfcfcft.fcm 

rnmt 6zt xi%im{VrfTbh.z> . ztx^mittj: 

agM,S*rf. L*»U *f&BBcoi9t:. A 1 Oj&St 

iK&oitfrfctf^A i mam<miL2ti&ztx\ a i 

EBWF+fl-fcSrO. ^-y^-^K^K^. #^y*-^ 

A 1 O^KS^&^fclgeBHt: 
Igfcifcv^T^«^«*^«ffiS- 1 h Zbtf«£ L 

<. £tz¥mmtmfrt>mmztz>i§&£ii¥m##x' 

[0026] £fcl©»IOT£S^*;kS'i:Jt^T 

/KKUio. Piag^fis^Aiig^-rsffls 

m&mrfrm a i jR&&9&R&iM&-t»-& a tx 
■mxhh. wz\m$m&zwm^m&K.vc^x-t- 
< z 1 1, a i m<7)m%mim{t<?>&<vti 

W&Wy-r>xhh. 

[oo27] ttiffimttizm^hmmmii. tit t 
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hixh. mii^^L^mmmms. <~3ovgjg) « 
sse. ©be ( 6 ov~> nvym, -e^raomE-cii 

[0028] (SsETo7r^f;u^HB) 

(i^j^M) moymmsm^^th nis i aif 
pis i fr^%&$m*ftt&mL<r)wm±£Bf$.L 

10 ffi#10mQcm<9nSSi;&>&#&flffi{C^j£L£:A 

<rffiimtt.ws£Tu?T4tvzm70> (b) mw& 

fitfi#l OmftcmCOpfS i S«£JH<rVit fc £«^fli 

m.ttmsi<r>~Tu7TA)Vi:mi <c> ^i/c^se 

a^yoyr>f;^H7«o (d) (c^rt. Wcvnruy 

ti&im&wzimoW' (a) uss 
20 m.iifmaLx^m.i:^t ( b > . ^««®jiA 1 m? 
Wsws&xix. -i-y^-)vm^tix^hws.t^x. 

i <7ffiM$*mm^<r>A i >f 3r>c/)S£ito&ifli$«$iiT 

<H7<0C. D) . i^^Sfi^fl: 
5r«^-«. fc S i o^H^^^KfcSL. 4-S<±*co« 
S^Si^WiEuO (H7C0E<0^yh) . 

MlzW&Lti+y*-/ltf%^lzBl8.2tiX%&WiWBL 

KAimzffiitzi'Sffimzmzttfxzh. 
[002 9] zzxnms imi<vm&, ft£.mjum 

«ECJBvxfe«^. llffiKftBSfi* 1 . »MI**mjfi 
d £tti.fcttff>i$£E fcri6»fC*®titflirr S^fo&ija 

dJ©^3&^S. Lfctf-5rH70 ( c ) ^ ( d ) (OX 3 
0(a) tSLfc«5r^tt<0^y*-;UiSr^^-SC:t 

[003 0] «!WJ:3^*«Ci:oT^<xSI©ffigHh 
50 ^y*-;U4JggS*-Cl]|8e^S»TJ)S^3^S!$r^f 
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lxm. ^y*-^&*>aaiSff#(i-*-y 

[0031] ?%b*>. B5tStt. m&)VmWR{£L 
[ 0 0 3 2 ] tt:. ftliZi- j\-*£.#tzmi 

[0033] (-*-y*-/uoiMX) 

v. ®m£<mj±ftmrm. msm. mm. s^cii. 
zvftkoxrv* Fa^Kfefr^ifcorD-bx^fr-c*^ 20 

[00 34] (BffiiHUS) ISMUS130JSS. -f- 
ZbtfTZi. ZtHAtlbt&lOnm^lOOvmCD 

«. A 1 £^#fc^SJg^ff$TfflJgT'££*:tf>. 
y*-;KDa?S#J: ourtf&^fcr^s-^y*- 

[0035] wmmrn.) %mim&i ltvxti* 30 

jp*iHi*H5lg ( S i . Ge. GaAs. I nP. Si 
C. iM-^VK&i:) . £ISJL m7rxSiR 

Ki, EBX*. X/t?*\ CVDf) TjfcftStf 

[0036] (&S»S) * ^^SHKcfflV^RHaM: 
A l&OTJfifc ltt. ¥gttfcffi5£3;ftS 

&W5:<. fUtfltftlL vvjjry. ft. nv^K 

z&m-tizktx-oxmaizTFtxoiz. -f-s*->u 
zzx-g&mb Lximzms. a u , pt. Pd. 

I r, Rh, Os. RuWWmft>tl&. 

[00 37] &tiii~-X>b LXimttifyy r 4 

[00 38] ft, ^-y^r 

;k Sa^-#y£^tr®m#EBT£?rt&ffi£ lit 50 
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^Tfci<. ifc08CiKU:a!fcg3£S*f82±fc: 

n&m. -7>afy. ft. 3A*k -7^.s^*- 

*y££fr?$mK8 1 £S3£:tr2; (ffi&ME*. E 
BmS. X't-r*. CVDf) Tj£££-£fcS«{>ffl^ 

%-&l©ffi8<fcii. 3M£ttf5lffi±^A 1 It* Jft-fclM 
■WW** 0 t>BB&# 0 

[0 039] («AI«|Al|K)IIHMM!t7c?7 

Lfc fc S oMSKtmSfiOT-Q 7 r -f A* H 9 fc* 

■r. g^A 1 vmmtwfcztixiB&izmfcwnit'h 

tf. i-S*-i\^&Zti%&&kWfflm«tzt&kl 
(@9^B) . ££-ejE5t&i£fcmSS£aJ 

k*W4uv\ *Lxw,m&w%&m$mizzx'$m 
tit. a 1 <nm^mmn^<r>A 1 jxyemmff 
m^ttxm^mi} < m^th <09<oc D<D*>fy 

h) . L*»U Z<7)££!§,WSti£Zm?t&tTtmW 

9(DEco#4yy) . zcom&mifimz&bi-J*- 
Mi&*tzimi*tiXL£o. i r>xmwmttM8Ltf%. 

SS^MtrKai Vtei-J *-Mfi%i-i,zffiSi. ZtvXtch 

iswtA 1 m&x-tii-;im.m%hz ttfx-% 
d^-cffls^B^ft^B^. mmtfZfctzipfct 

fiD *WHkn*)HE fcfc(tS«S«w±#Jiitie«/h 

D*&tcWom&E£mhmm<r)±.&tmi,<. z<n 

^««-rS^^J>5 (09<O (b) ) . .toTHS 
KflASEftA 1 . 09<O ( b ) tfDi 5^Tn7 y4iV*tf. 

mmm&mb-r za&izii. «/mi*s**jsb 

[0 04 0] CIST'S ii&fftf^B(l-m r Si« 

imffibnftmtza^x. sisffi^-s^flisiis 
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f e Tmmom&tt&tyy-izmi ?- h&ntm 
mtLxmrnx-zz. z y^r-xinmm 

[0041] jgfc. f^mtrnzmM^x 

at. ^muzi^^ymm.mi. ->-j*->v\?vvfc 

iffl&X-S>Z>. * 

A"* + M°*+ (m + n) OH"— AM 

[0047] k^oBvsffmzha&h&z,. 
[0048] *5twxte. mmm* ft x sfisfcw 20 

[0 04 9] k*>^A,®rm&<-Ct>. -fy*-7kh 
S«p£>«Digi§S\ CVD^£*<OfiS&j£|g£fc:J:oTt 

[0050] ffilif. S i ±.{zgMLtzmW8fcfS* 30 

&. 

[0051] (.->•; *->uft®fa) 
mm 

%®$m#t txmm 0 . mm<nm.t ix&ti 

-;M^£CofcCu£014Ki^J:?fc«Jf®rt*i 40 

tr w§>tzjs§?&GMRm?i>M8*imx'i>h. 

[0052]?fcft* 

m$mmtLxi>mmmx-bh. *fz 

i>7*h=-«,?T : X<tXtLXWtoX'hh. £*:. rtfi 

h^mmmt>mi£. *«sa»w4 *- k t l 
t«ffliirfigrfc6. **8»:j5vvc. rta«jtttnffl8 



* [0 04 2] 4*:. Co^Ctu N i tct'O&ML&Wa 

[00433 CKO^^fcJi^fl^bt J: S*l£{ttJj 

[0044] 
[ftl] 

M"*+ nOH~-» M (OH). M:^H-f*> 

[0 04 5] i: V ^ Rftimmtrnx'ti Z h . &1Z.ZZ 

[0046] 
[fc2] 

(OH)_.. AM:^g-f^-> 

[0053] i: ^^r±SL5tat:^y*-^rtt#a 

fc£s£ffl$-frS*§£fc:{±. AiBoMSKfl:*. H7fc 

£B£fcTtt&<« 0liJfa7tcfc{tS#ra7y>f;Pco 
D~E % H9(CtJJtS#Ta7r>f;U0D~Ei!f^t:i3 

v»TBHWkt»±Lfc«^ctt. si o(a) mm 
io (b) c^Lfcidfc. msm(mpy$m.z.*iYih 
ttg ( 2 r ) i o ffls«ffiiHfcfc(tsa:g ( 2 

r ' ) osHi&& v\ t£SS 10 1 Sr*r*-*-y 

imfhzt^x->xmi nz^t^mm^mtms. 
$mt<nmm : $:x*)nm%i>coi:-t&ztffx'$&. 

[0054] (^yfgjt* (HffiKflJS) <?)7^;^ 

Srvx^t Lxm^&ztx\ mmmnmmcuzm 
mi-&zti>*i&?t> t ). mzM-sffiimzt-w 
btxm^i>ztx\ wmw&&<vm.i.zftmth z 
tm&x-bh. wt\mi 2 (a) izjjFtxoizmfi 

^MLtMmLim 1 3 *-?X9 1 LTTtfLOS i 
fcx-yf-V^fcifc Si^HfcfiUBKrlHISSS- 
^j£-rSdt* J tli3l5&. 4^. 012 (b) tc^rfid 

mpi>M*thz.ktz* o. s i sffifcjasa^Auisis 

wt*W29k<+i>ti:*>* iMifzXozmmmem 
m^-~y/i,z\m^m{z^m-ti>. 

*->v±&bT®<r>m.z t z>msiz{>mz?ffiX'$> 
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1 5 

1 o o 5 5 1 1 z *>-e±g.uzm«<om®<o-}-s®m# 
imusmmiKt ta v >mmm<pizm-t z t kj: 

i-s*-t\,mm&zbwcz&. ems. guns 
[oo56] £t:i-;*-jumz&m£wm-r&n& 

#u*^fc^y^ft£§LT«oSgfl:s i 
zki>m&£X*)H9rehz>. 20 

[00 5 7] (A^-^y^fcoVvO 
W<-f h-y?-f^xfciEflW-Si§£, # 

tz*)i-&zti} i mmt%^x<ht%it>ti&. *lx 
i-s*->i^<rmm&®m(?>tt s xmiim2 1 
Lfc i a %mnz£~>xwf&ftmx'f>& . un^ n - s i 
«si 1 tps<ost«2 3 1 s-saRWfcfm-rs. nf* 30 
mzteHmz^mmmzmmLx. s i N&ifov 

i-zzttzx*). im%^mmfoizffig3Km.mft 

[0058] XWCH2 1(a) t*Lfc«(CpS^ 

2 31 <DSffi^*->tt(3gj£UiS«l 1 <^ffi(C 
T;l-5-'7Affi2 3 2iJKLftft. 5ttC^<Jt*ffit 

^^fl^ifl&OTn 7 r -T UfcB 7 <D;JM VHD 

frV^jfiTWWfcfcffrW-ii:. 12 1 (b) tz^L 

Co^Cu. Ni$r£tf5&BI£-ty*-yH*jg? 
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(c) &v*(DBBmffimx't>m2i 

*3*U i-y*-yH*ifcCo3&^^e5-2 3 33!flB 
[00 59] *LTi<D*d£8^£j£fflLT««ilffi 

mrw z.wjsmizmmxz s . 
[0060] mmsi^m<r>t^-->y-}imt lx 

tt. pSS«^J?WJBl£t|iR^?^. flx.ttH2 2 

#2 4 2<0«5g<Og8£fc«3itell 2 4 1 0 . @ 
22(b) (^crK(C|^^«2 4 3^^<0^«fc: 

fS*;$-tf y*ro^£-£tfgmf#l 2 4 4 £f£(t 
SifcfcJoT. #*@2 3 <a)^(b) J3RU:« 

fc#£o«#fc*&^y *-;^<D*me£iirf i:# 

[0061] J2Utf*fcLTfW3:fc<y 

mi-stmmmmmizx ~>xzm?>T'U xzxt 

TJUitf. «^T^rxfcLTi«2!rci>£. 
02 5co«k 5 tf-/n*Hcc otCu ftfflnirt- 

mtz3mxh&. 

1 0 0 6 2 ] £ Jt % t ^^X^c^HB^^flir^S 
fi?!xtiH2 4fe^-J: o 

s. tJtWxtfjg^fflLJtSffiS^r^s^-y*- 
a. 

[00633 
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[0064] zmm 

[0065] *mtMV)Sig&tlX\±. 10" J Qc 

si«EfcjBvtf:. nmitoyv-r. psi2*?*k 

a) S \W6LiJZA\m:B& 

#si««s:3ft mem <ry&«v>$m^ rf^a- 

•7^fefciOfcS$30 0nm«OAlK$-SSLt. CI 
COt § A r fc Ltf'Xffte 3 0 mT o r r . RF;< 
>7-lJ5 0 0Wi; LJt. 

[0066] ^ss^ti>oT(±. wtmt LX o . 3 

7 , C£ffif&Lfc. i^T-^ffiK^kmEJ±DC4 0VCfc 

o . mmm^&mztt&mrrz x ? t s i oara 

£B*»6fcofc. Skmttt&Aim 
BA^itfrL S i iSS^TSKLA^^ fc £*ctmi££ft 

H7£^U;C, D. atXEcO^TS^TLfc. £,IT 
SS) T-feO. DttScaS^ffi/h^LfcKf^ E«B 

[00 6 7] c) JtfTyf H-^«H 
BffiBHfcSSSIfct: 5wt%!) ylSSiS+tC 2 0-4 

[00 68] iffs (tsmm) 

ffiOiiJWrSSfkOfeffi. Bfiij£FE — SEM (F i e 1 
d Em i s s i o n— S c a n n i n g Elect 
ron Microscope MR&iii^^Mrf-Sk 

[0069]|g& 

tut. Eco^yh^TLfciSm^i. 



(10) ^S2000-31462 

18 

ZXtfSiW&ffymffitTMLXti*). S10(a)(0 
^rytfwWimr^gK^fi*:. ELbOFE- 

[0070] Hfc07<OEm£*TMgfl:U:§$8 
S iSfiOlSWlitf-^xttcoefliS i fc&oT^Stt 

[0071] siA.<osm^£si<owiirett 

S«Bfi84>A lK^)**»^<ISffil6{bW»T 

[007 2] d) SiOTvfy/ 
20 ±ie«0*^)+TH7cOD-CllffiKfl:^^TL^. 

e) tfx+TRFT^Xv^K^x^f-y^j^fcifc 
Ut. C:c9fc£#X£ElJ5 0mTorr. RF/f7HJ 
3 0 0W. J?H^SIi6 0^tL^. ^LTffSICB?) 
K0B£FE-SEMf!gLfc2:.14. SiSKf»~H 

1 2 ( a ) co«t 3&g-^^y<|t--jkrag¥8*u x-/ 
+>y&»i2. ivm&ixk.. -?%h*>. s ims± 

30 [0073] HJSH2 

mS.tLXmH0. OlQcnKDnMSi^x^-fc/fl 
l\ l§gHft^H7WD<0^-e»T$*ttWi. H 

fi^it^aMc^ry-f KjeaiTttTLfcnSs 

■ 7H 2 0. 2% • H3BOs5rfflV\ AC®E5V. S 

1 %ct)*s?s{= 1 0 »s-tx y +y4nmwft\ t 
40 a i^<Dmutxv*>7mLx*m&fT^tz. 

[0074] tLXFE-SEMXWSLKmmWffi 

zmiLKtzz. x-y^y^s&a^iSL^sePko*** 

iij-fcCo#m*3*i-Otf:. ^HSft^c^SmiO, S 
/Kit* Lfc**9&-4*^M««rr* S-tA 5 ^ 
[0 07 5]|QSW3 

50 iau4 5#t tfz. *Lxmtm2tmmtz*774 f 



(11) 



2000-31462 



19 

wm* x&i ititk. tmiwmt 7 v& 1 %co*j§ 

»Hci O^it-rx-y^y^jaatrffo/,:. 
[00 76] £cOge?kO|9ffiFE-SEM8S3S3£jyi. 

@i 3&fctmmiiLt:. mmms 0 nmcoraaK 

•*V*-/HCft«# lilt LTN i #ftK«?trc*s 
[00 7 7] tfc. *mmcOl-Sffi£te£. Sft'OJ 

[0078] &±<oz k&^#mM£®hi-smim 
am* * u ^ATm^'U ztzmFrnzz t m 

frr>1z. 

[0079] ztDNiZwtLtiwmfmtyj^ 

dizSMLX. 0. 5T«S8E«T'*«L. ^WSMFM 
oSdta^Siut. 

[0080] iH6Hl 

ISJl^TfTfc-m»t»i-Cr*5TL^a3 (b)<Oflfc£co 

K«Ul^t^7LfcS£fl^. 0. 14MC0NiSO4 % 
0. 5M<0H 3 BO3*^^rSSffP©+-C. #-*y<0*t 
r6imffifcfttrSLT5 0Hz. 5V<7)£s£mEE£9)iirf 

[ 0 0 8 1 ] )tMm<7)-)-S*-MZl3mMT&N 
i 3&H-^t:^«aj*^*»-5^<?)T, 0 . 1 McON i SO 
4. 0. 24M<0NaPH2O 2 , 0. lMc0Na4P2O7 

i fcT\ *-/I^N i T 

[0082] .1 <0«C LT#fcitKCT«smtCt5V^T 

vtm&tt-ri vmwnmitt lx v 

[OO8310U60I4 

wsmmxmftiti. m>m£m7<r>v<m&xi& 

£tz*T74 Vm3£4 5ftt LfcWWifSife 

[0084] ZV>m\£. KKaAfrhO. 5M. ft& 
180 . 0 0 1 Ma^&smBWC. G&cottifomffifc 
£fcjil/C50Hz N 5 V<0^c£mE5r tttJ £fc"C 



20 



-0. 2V. -0. 9VcoSE££*l 51^ 
l #3c5(c9ttn$-a-C^/*-^St:c o , c uff)WS 
mi&ZZitX. Bl4(e^^/l8jifc£ftgLfc. 
[0085] ZZX-0. 2 V<7)W±QQW!H*&%4 * 

>"cs>6cutf>*®e3*u -o. 9vmMmums. 
coffiv>coa*±tc®ts*u tn&tixmmt*^ 

ft. im&t s i asswjaa^at^tefftts-p^t 

10 a<GMR$*£^Lfc*tf>i::f*.S»*lS. ifcfc. 

fli^7«:07<r)E(O^'Cffofc5mSrP«K:f^8L 

a>&. 

[0086]HifeW5 

IUt0|2 1 mmtzLX niS i ±^y*-^Srf£SLfc 
ft. 3**!UI£i6U itf$iil/C. 5 

^S±(0Aim^m'¥£XVS&m.Lt:m3 (b) CO 
20 «Jfc0i^liSfi£fflSL*:. 

[0087] Jbffi*Hiii0!l?>S i *-;P5r. H e 

mm^x-7 oo-cnmmzffrK fe-semkj: 

9»S3Sfc£fi&U;. iffiMX-imttims (b) co 
A 1 *-;Mi. A 1 coibS ( 6 6 Ot: ) Srffi*. 

[ 0 0 8 8 ] $fymm& tt>V >T F E - S E MW&ilt 

a. mmt{mz79v7i&iiix^ti. -jtx\ *m 
mmcos i ±.-t-;*-nmtfLizt5^xit, m 1 t^^it 
30 mm^Lxis'o.mmizxhm^^mts.^ii 

Wot. 

[0089] #HS£fi8fc:J: 0 . JiES i ±^y*-;Uffl 
40 [0090]H&ft6 

mmitwmzirrv* KjaatT^TLtnas i 

*-;l/rtfc01 8(2£*1K3llttft&?2 0 1 ^m«L 
Jt. ^>y^i5%CoS04 ■ 7H:0. 2%H 3 B0 3 
JrfflW ACmffi5VCl*Ha®gU:. ?l#^2% 
• C 2 H4 . 9 8%H e <OS^^cO#H^+ 7 0 OTTO 

lfifHcoi^aa^srrcfcT. Hist^rriotiwi 

0 l*»4>^-#>-^/f-a-7*2 0 25:figft 

50 -frUOJt. 



2 1 

[009 1] S$8<0FE-SEMfi3*?LJtfc<r-5, SI 

7(7)W&it2 nm~5 0 nmT&^Jt. 
[0092] lf.H-if.Vlr/ f-jL-fr^ XfcfSWC 
02 0 a Srm^ftiti^fcfi^Tfc. 

fifcMU ry-KfclkV0>Sffi£lSJi]Ut:i:C: 

[0093] mmi 

[ o o 9 4 ] mz v y ^ 7 * -t i o a i mmmco^ 

EK&DFStB£3 0 0nmfc:U En^^^Jll 0 0 nm 
ggef^SLfc. HI£0i2tHaitc:KiL^I©^^ 
SX-fr* 1 n P£BLb(3Bl£Lfc. fiLdco^M© 
\t5vrt%WjyffimtL. SE«14 0Vtg^ 
U SfliiHfci^T»i07WDc7)®£g/h«^fcL^. 

[0095] jjbjktw FisaiTi^TLfcafl^. 
6 ox:<z$mLtzifmmo . imcd*^*-?, 

^|6l«Si:ftt:iiLTAg/AgC 1 lUUBffifcJtL 
nO<m&kfSiM:%-£1z. *LTFE-SENPC.rtf>SS 

[0096] *mtmcry£gk± *) , igffiK^r^s ^ 

[0097] 

*»tWfctJVvrii. Hte092f:P«fc:llgSKtr^S 
■*-*-y*-A*#RLfc. fc<£U g«ttfifiilQcm 
OpMS i »>xv\— T, S&Kfc^&Tti^tfDD^ 

[ o o 9 8 1 * Lxmmi2 1 m&izxTvj wemt 

TfcTUfcpffls i±-f/*-/H£¥l£:7-yKl%<7>* 
&S i £fia&3-£SCVD3£©HBVvc. ^^StHW- 
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JKRLfc. *LT^iS8^fflfcTiftpSSiS80a 

4. 

[OO991HSS0I9 

sx-frzimLtiifrsvffimiimTvffiitz^x®. 

ffi*SSttTJiW*100nm0DMn. Fe> Co, 
Ni, Cu. Ag, Au. Pt, Pd. Ir, Os, R 
u, RhT&5. 

[oioo] a)w&EB±£T*mtAimtfm 

53MJtfc, RFX^-y^fcJOfcJSS lOOnm 
<7)Mn, Fe, Co, Ni, Cu, Ag, Au, Pt, 
Pd, I r, Os, Ru, Rh£jagUfc®. WS50 
OnmOAlK^SKLJt. ^^I^IJArt L# 
Xffli3 0mTorr, 0 0 Wfc Lfc. 

20 [0 10 1] b)RM»fl: 

06tf)H&»fl3!g£fflv^«!fl^£i£L*:. 
ftM££wai % «ft?®i:LT0. SMCO^jl^KtIcSF 
«HBBU mfi*fifc:J: 0S»©^ 1 7rte#L 
<rc:T-raWfceBiDC4 0VT& , 3, ttStt« 

■WEE©**, MMbPA llSii^jlfr LT«U1* 

8££*-?-L*:. HSHfli^)»T{iH9t^L^C, 
D, EfO^T-ffofc:. UtTtti^'Mn, Fe, C 
30 o, Ni, Cu, Pd, Ir, Os, Ru, RhXISM 
S»#Mtt»»£K, Au, Ag, PtTJ±TO£«iW 

ttXP&Qfrot:. B9» ( b ) liP tTJfto*&'C& 

0, (a) Jil rTife<D*§£<DS8E^fcTJ>S. C\m 
TUf^<ffiBt^jjm2. t&LAu, AgXUfp 

yrohr^r/i'rj-^fcisa^^tTofe. 
40 [ o i o 2 ] c ) do"7>f Y—yyvm. 

H^Kk55S^5wt%»J yK^a+fc2 0-4 5^ 

[0 103]S(i (Sit«^) 
BX0ajL3tl«S<OSffi, Bfffi2:FE-SEM (Fi e 1 
d Emission— Scanning Elect 
ron Microscope ^SdU^BlES^S 

[ 0 1 0 4 ] teS 

50 tmeyBm&xmix^tiv. s^wc^^'+y*-^ 
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D^tf-r y h TUT LfciSfiTJi^ y *-;ud£t #T 
iSJItOSBfcfcTiiLTfcrK ^/*-/PTS5ttt@8T 
^ U: < tfliflB&* j a«ifc . EOtf^yhT&TLfc 
SOTCtt. ^y*-/u^Tjen r iftJi?>Sffl£Ti§LT 
fco. ^-y^-^TgstJiaio (b) -c^LfcKSiSS 

[0 10 5] itTH F^fS* J Sl^^y*-A' 
SaWSfcLfc. i-^ci>^rv-f FtilSI£J:9. 

t>>t>w&&mrcmmntLt:kz?>m'p (c) m 

[0106] fUfcttlO 

SWaS£JfcU SSfttSrSl'^. JtKflfcLT, 
53^^OAl|g£&+£TI©fi8iKt:L*:03 (b) 

[0107] im^mamcop tTttti-y^-^. 

He#Hm4JT7 0 0X;^!!Hl^fTV\ FE-SEM 
fci OJHBHfcfcMfcU:. 4^We>PtT«Lt->V 
#-/HM«cfcvvctt. aitc*$tiS1S!^^«'L-Cfc 

[oio8]it8$!TftgU:03 (b)<oAi±-ty 
a i ?>m& ( 6 6 ox:) 5 o ow 

SIMBBfcfTofc. l»saaiaftfc:iJV^T FE-SEMS& 

amttik^. mmtz&^xa. mmmza^ 
[0109] #mmtz£*). ±aptT«Lt^-y*- 

[oho] msmi i 

100nm<OCu > Ag s Au, Pt> Pd, Ir, O 
s x Ru, RhJrlfc^ ®fflM:?>&Tf±@ 9 £OD <OB$ 
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[0111] -e-LTtfTV'f K«UI£4 5#U:®. C 

<>m*£ifrt.rfcT. ty*-^rtfcco«e7-(n 

tt) £®§Ur. * y*i§»i5% CoS04-7H 
zO. 2% HsBOsSJHW DC^BE-2V X ®§B$ 
l§2 0#fc Ut. 

[01 12] -eLTFE-SEM-C^LfclSfkOBrffi 

01 5fc*ctJgS£WLfc. 
&5 0 nm<ona«^-/*-;HCC o*9Eg$*Uti> 
"5.^100 nm^faSTS^t^frifPOJiff^SIiK: 

Svfrl/Ovfc. fflLi<?>%Ht«Cu. Pt.Au.P 
d. AgtfifcKttgfrOtf:. 
[0113] Z<7)C o £m*U:lSB£®!§#C oPJft 
CWfc&S.fcdfcEgbT, 0. 8Ttf>8i§T*8 

u -e^MFM cmsdrnm.) tzivm&Liztz 
tut. \3±<r)ztfrh*m^wmmck'm%T 

20 [0114]H$fem2 

[0115] HS6W9 i:P®£WIL*rfV*-/l'£P 
tTJSl±fcJE&£&. tS8£. WA^hO. 5M, 

mmo. ooim*^^5sw©+-c. a^<o*ti*im 

fiifcfttCgLT. -0. 2V, -0. 9VWffiE5r#« 
15^. i»3£i:fc:Bian3-frT^y*-ynSfcCo.c 
30 u vmmfSLgZitX . H 1 6 t^f-^y fitit«c5r^ 

[0 116] zzx-o. 2v<ow±wmit&%4 * 
ytftSCuw*^?n, -0. 9V8JJiH$fcteiftg 

[0117] -£i/t. *Sli£^co^yi8jg*io±^tm 

sfc. S^^co»T^H9cOE<0^*TfTo/v:imSrH 
[01 18JHS6M1 3 

[0119] m$m 1 1 1 mmtzMMLti-t-S *-;U5r 
50 TNi£2nmj£|8LJt. Cl<?)ISfl<7)ffiffi$-FE-SE 
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MTfSISU: 017{cScfJ:?tc±a57/U$->- 
i-S*-jUtf-?z ? t & 0 . P d^BtcN i 1 7 

i W>m.W>i1-S *-/K7)< OTlBBtfcElftl/C. ft 1 

[ 0 1 2 0 J £<o^*^4»T*iifl^stffc». 

0. lMC0NiSO4. 0. 24M<0NaPH2O2. 
0. lMONa4P:0 7 *^&Ni*!im(S«fiiJjS^ffl 
l\ i-SX-H&ffi&XVmmizN i 

[O12 1]ftfc0114 

TU<r>W&®.'> X® 1 9 iz^t £ o J * 

cotv^zm-ztx-. -ts*-ii>&m£.im&m. 

=f-2Q l£®SL>t. X"/*ffii5% CoS04-7 
H 2 <X 2%H 3 B03Srfl|V\ DC«E-3VTl^m 

[0122J9li^2%C 2 H4. 98%He<7Xg£# 

xco#h§\+ 7 0 ox:-e 1 ^ria<o»j8^i $-^rc: 1 1\ 

fc. 

[012 3]ISB<OFE-SEMffl!glLfci:::<?>. 01 
9fcijcf J:dfc, ^-^y-^-yf-a-7'2 0 2**^/* 

f-a— 7*tf>ttgtt|Stn m~g 1 OnmtJtofc. 
[0124] ^-^y-fyf-A-T'xAWXK^IfijL 
t\ lmm8Lfc<sMfcSb^£vrfS7V--K£g 

-7rA>f ^.liSfiP^^ftttJftct LT«|g 1 5 hZt 
[O125)Sig0«15 

[oi26] ^mLkiz&m\mimmz£ o a u * 

100nm«KLJt±tCAl £ 1 /xm|£gU:i<0£ffi 
ffl L)t . ifcfc 'J V ^7 7 < -fc J: 0 A I ISIWn-* 

co|S]Fi£30 0nmtcU EJ&oaSSli 1 0 0 nmgjg 

[012 7] *l/OWiHl ltP«»CAu±tC|©fiag 
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<o'jye*§?stL. mBE»±i4ovt^L. mmft 

4 K*aS£7 5#*fcUt. 

[0 128] JJBtfTV'f K*lUI£-CfcTLfct*B£. 

6ot:fcff»u^«iagffio. im^s^ e& 

Otti«^fc&K8LTAg/AgC igigmfiifcttL 
[0129] *LTFE-SEMT.rtf>i£B<^ffl£« 

smtxti*). i®fiag'fl:r^s^y*-;i/rtfcuizn 

[0130] msmi 6 
20 s i ms.<?Mm±tzi&mm 

£^x&&mmt&. 

[0131]$fe-fSiS8tfcl/C. 10-»Qcmi0fifii 

0 1 o- i Qcmcommtti-i'*?-->rm® 

(pmmm 23l£«3?LT021 (a) iZTfitm: 
fflSfc L . £<DMRflffifc:0tifc0« l tT a 1 m 

232iBALfz (02 1 (a) ) . &WCA1K2 3 

30 2 s-mfcei 1 1 mmiz i/ciwhhi:u 07 «ddo^ 
■c»«Hii**TUi. 0 ixmtvtzi-smmm?) 

Bfffi^FE-SEMtCf^LJt^ 02 1 (b)iZ 

tfc*:LTFE-SEM'C{S^L.JttJ:^02 1 (b)tC 
^tfc«fc<t^iltiJ&l 6^^TtSCfc*<i3*^fc. 
[0 13 2]<J?t«r<0g^$:. 5 %Co SO 

4 • 7H 2 0. 2%H3B03^-/^f?8[tSSLACSE 
5V. mM«ffl3 0&(O&tt?1-y*-il>f*ltiZCo\:y 
40 — ?:^^L>t. 

[ 0 1 3 3 1 wgwomfr&mz F E - S E Mxwm 
it:tz*>.®2i (c) wzoBBmiwmxhz 

02 1 ( d ) iZ7fiLt:®tiZnmffi£lzi>hi-S*-Mz 

Hff%-tcoe7-2 3 3#m3ts*votf:a>\ 

pS^fc«Co«JJi:^i:'1E«^nT^^^*»o^. c: 

[0134] iKfcM ^tm$67 7ft^ (SFe) 
50 fc. dOi:§^Xffi»i5 0mTo r r. RFy?»7-«i3 
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